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ABSTRACT 

The marine environment provides a unique context for students to explore both natural and cultural connections. This paper 
reports preliminary findings on Ecosystem Pen Pals, an ocean literacy program for 4th and 5th graders focused on using a pen 
pal model for integrating traditional ecological knowledge into marine science. Surveys with open-ended response and 
differential rating scales on student and teacher perceptions are used to share findings from the preliminary pen pal program. 
Results demonstrate increased respect and appreciation amongst students for their local environment and culture, as well as 
new interest in the marine environment. Changes in student perceptions are shown as a result of the new connections made 
amongst Pacific Rim students from different ecosystems and cultural communities, including Hawaii and the Washington 
coast. This project was developed as a pilot program to support expository writing skills, understanding of traditional learning 
systems, and ecosystem science. Discussion focuses on presenting a framework that could be a model for dissemination to 
other sites in the Pacific Rim. © 2014 National Association of Geoscience Teachers. [DOI: 10.5408/12-401.1] 

Key words : traditional knowledge, marine sanctuary, place-based culture, ecological identity, Pacific Rim, indigenous 
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CONNECTING STUDENTS ACROSS 
CULTURES AND DISTANCE 

A child's exploration of the natural world allows them to 
become familiar with and gain knowledge of their local 
surroundings. Too often, students are confined to classrooms 
with standardized curricula that do not provide the pleasure 
of authentic interactions with their environmental and 
cultural surroundings. Similarities in culture and indigenous 
learning systems from diverse regions in the Pacific can 
connect students despite great distances. Traditional knowl¬ 
edge and place-based experiences are important compo¬ 
nents in learning about ecosystems and are often ignored by 
western sciences, which represent "accepted" interpretations 
of biological systems and processes. By exploring natural and 
cultural environments, students can develop a bioregional 
understanding, helping to shape their identities. Using the 
marine environment as a context for sharing, students can 
connect with their surroundings, which fosters cultural 
responsibility and local knowledge. 

Appreciation of Place—Knowing Where You Live 

Knowledge of place is important in order to recognize 
changes in the environment. Personal involvement with 
one's own neighborhood brings understanding and self- 
identity that reflect intelligence based on experience 
(Bowers, 2000). In previous generations, a sense of place 
was more intensely felt because it was necessary for survival 
(Williams, 1997). While this survival-based knowledge has 
become unnecessary for success in present day, it is 
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fundamental to understand that the environment is an 
essential part of our lives. By dismissing the importance of 
place, students are unaware of the environmental changes 
occurring in their own backyard and are less likely to exert 
effort to try to protect these important areas. Part of the 
reason we cannot come to terms with environmental 
degradation is that we do not have the experience with the 
natural world to physically see the shifting properties 
(Knowlton and Jackson, 2008). People's surroundings are 
internalized throughout their life, and a disconnection with 
the outdoors unconsciously affects elements of self and one's 
ability to build emotional attachments (Kahn and Kellert, 
2002; Townsend and Weerasuriya, 2012). 

Ecological identity is a way in which people explore their 
connection with the environment. According to Thomashow 
(1995), this ecological identity work is an important process 
used to explore how people see themselves in relation to 
ecosystems, and it is the primary promoter of personal 
transformation. Emphasis on the development of a sense of 
place is accomplished through recognizing biodiversity, 
understanding relationships, learning from elders, and 
revitalizing traditional knowledge (Chinn, 2011). These 
components were considered in the development of the 
Ecosystem Pen Pals program, which uses the marine 
environment as the context in which to achieve knowledge 
of place. 

Pen Pal Exchange as a Learning Tool 

Pen pal programs demonstrate improved literacy, 
communication, and learning skills amongst participants, 
as well as creating important cultural connections (Rankin, 
1992; Lemkuhl, 2002; Charron, 2007; Shandomo, 2009; 
McCaffery, 2012). Through these exchanges, students are 
able to engage in drafting letters, which can result in higher 
achievement in reading and writing (Fitzgerald and Shana¬ 
han, 2000; Teale and Gambrell, 2007). According to 
Barksdale et al. (2007), pen pal friendships can even be 
effective in encouraging cross-curricular learning through 
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peer support. These exchanges help to create open 
relationships where the students feel free to engage with 
others who they have never met, fostering a broader 
worldview (Shulman et al., 1994; Ceprano, 2007; Shandomo, 
2009; Reimer and Reimer, 2012). 

Research studies on the use of pen pal projects in K-12 
classrooms have recently focused on cultural connections 
(Winn, 1998; Barksdale et al., 2007; Norton-Meier et al., 
2009). However, none of these programs ties to nearby 
ecosystems or marine environments. The majority of cultural 
exchange programs have concentrated on technology, 
citizen science, or language themes for application, leaving 
a gap for science topics. While pen pal programs have been 
numerous, few curricula have focused on direct peer-level 
conversation. Most existing programs emphasize communi¬ 
cations between elementary students with preservice teach¬ 
ers, college students, or high school students (Allen, 1996; 
Moutray, 1998; McMillon, 2009; Wilfong and Oberhauser, 
2012 ). 

ECOSYSTEM PEN PALS 

Ecosystem Pen Pals is a cultural and environmental 
pen pal program that assembles 4th and 5th grade 
students from across the Pacific in a series of yearlong 
school activities. The goal of Ecosystem Pen Pals is to 
foster support for ocean conservation through learned 
awareness of coastal ecosystems, while facilitating cultur¬ 
al-themed written exchanges between students in the 
Pacific Rim. Using the local environment for class projects 
and pen pal correspondence provides a context for 
studying traditional knowledge, whereby students learn 
to value their own and other cultures and environments. 
Our pilot program involved two communities adjacent to 
National Marine Sanctuaries in the North Western 
Hawaiian Islands (Papahanaumokuakea Marine National 
Monument) and Neah Bay, Washington (Olympic Coast 
National Marine Sanctuary). Ecosystem Pen Pals uses the 
study of local ecology, cultural communications, and 
indigenous ways of learning through story and art to 
familiarize students with tbeir own ecosystems. This 
framework scaffolds student learning by comparing and 
contrasting their local ecosystems with others in the 
Pacific. The project emphasizes indigenous cultures, 
traditional knowledge, and western scientific study as a 
way to understand ocean communities. 

The creation of Ecosystem Pen Pals began with the 
meeting of marine educators through the National Oceanic 
and Atmospheric Administration (NOAA)-sponsored Papa¬ 
hanaumokuakea Ahahui Alakai (PAA) experiential leadership 
program. This 10-d experience in the Papahanaumokuakea 


Marine National Monument (North Western Hawaiian 
Islands) provided the inspiration for this program and 
demonstrated the need for students to learn more about 
their unique marine environment. Ecosystem Pen Pals uses 
an interdisciplinary approach, integrating science with the 
humanities, arts, and social sciences. The use of both sciences 
and arts to understand the natural world and solve common 
problems has been emphasized by education scholars as 
necessary in creating a holistic view of the environment 
(Metcalfe et al., 2008; Hardimann et al., 2009; Chinn, 2011). 

Pilot Project Sites 

Hawaii was chosen to pilot this program because of the 
success demonstrated by previous place-based initiatives, 
such as the Aloha Aina (Pacific American Foundation, 2008) 
and Navigating Change (Papahanaumokuakea Marine Na¬ 
tional Monument, 2008) curricula. The resurgence of local 
knowledge in teaching and learning in Hawaii schools is a 
promising and significant change that has occurred in the 
last 10 y. Hawaii has an extremely diverse and underserved 
population with a high proportion of Native Hawaiian and 
Pacific Islander students in rural areas (Bowser et al., 2012) 
(see Table I). The Hawaiian Archipelago makes for an 
interesting case study, because it has culturally rich traditions 
and a practicing indigenous population, as well as a fragile 
and unique marine ecosystem. 

Neah Bay, Washington, is located within the Makah 
Tribal reservation lands on the outer coast of the Olympic 
Peninsula, at the boundary of the Olympic Coast National 
Marine Sanctuary. These tribal lands are geographically 
isolated from urban centers in Washington State. Over the 
past decade, there has been a movement among 
Washington indigenous communities to reestablish cul¬ 
tural teaching of traditional knowledge in school curricula. 
In the Cape Flattery School District, this has included 
teaching and learning of the Makah language, as well as 
traditional cultural practices such as dance and music, 
native food sources, and connections with traditional 
knowledge. Most of the students in Neah Bay are 
members of the Makah Tribe, and they represent a well- 
matched cohort for a sister school in Hawaii. The 
combination of a coastal resource-based economy, rich 
culture, and a desire to build relationships with students 
in other Pacific locations made this school an ideal 
candidate for the pilot program. 

Overview of Learning Outcomes for Ecosystem Pen 
Pals Program 

Ten student learning outcomes were designed for the 
Ecosystem Pen Pals program, which span a range of short - 
to long-term achievements gained by students through 


TABLE I. Ethnicity breakdown for pilot year of participating Ecosystem Pen Pals Program schools. 


Ethnicity 

Neah Bay, Washington 

Oahu, Hawaii 

First Nations/Alaskan Native 

93.1% 

0.2% 

Asian 

0.7% 

36.9% 

Pacific Islander 

0.7% 

10.6% 

Hispanic 

1.4% 

1.8% 

Caucasian 

3.5% 

27% 

Other 

0.6% 

23.5% 
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FIGURE 1: (From left to right) Items from Hawaii's ecosystem suitcase sent to sister school in Washington; Hawaii 
students enjoy smoked salmon and homemade blackberry/saZaZ jam on bread sent from sister school during final 
celebration event; Hawaii students listen to guest visitor from Seattle Aquarium sharing about the culture and 
students at sister school in Washington. 


participation (see Table II). The long-term outcomes relate to 
the program's overall goal of fostering support for ocean 
conservation and marine protected areas, as well as 
developing interest in marine science and conservation 
careers. These outcomes are built through continued 
participation in Ecosystem Pen Pal activities, which are 
reflected in the medium-term objectives of relationship 
building with students in other geographic locations and 
cultures, increased proficiency in letter-writing communica¬ 
tion, learned awareness of the connection between climate 
change and ocean health, and gained appreciation for their 
own and other cultures and environments. The short-term 
outcomes are also achieved through participation in 
program activities, but these are designed to be more 
immediate results of specific projects in the Ecosystem Pen 
Pal program. For instance, the guide book that the classes 
developed resulted in increased ability to identify plants and 
animals in the local ecosystem (see Fig. 1). 

Ecosystem Pen Pals Project Components 

Four project components make up the Ecosystem Pen 
Pals program. Each project builds upon the next, further 
developing environmental awareness and cultural under¬ 
standing of both the local environment and other locations 
throughout the Pacific. Interwoven between the class 
projects are structured letter-writing exchanges between 
students, which are designed to develop engagement in 
marine conservation, including both local and global 


environmental issues, as well as to support writing and 
communication skills (see Table III). 

Ecosystem Pen Pals provides a framework for activity 
implementation and connecting schools in the Pacific Rim. 
The program implemented four project components, which 
are listed next; for more detailed descriptions of the 
activities, see Appendix A. 

Letter-Writing Exchanges 

Writing letters creates a forum for students to discuss 
relevant issues about their local ecosystem, including climate 
change and ocean literacy, as well as share personal 
experiences and local traditions. In conjunction with each 
of the three projects, students wrote to an assigned pen pal 
throughout the school year. Each student was given a pen 
pal from the sister school to whom they would write four 
letters while each project component was completed. These 
correspondences allowed students to get to know each 
other, learn about their partner's respective ecosystem, and 
discuss common ocean conservation issues. 

Field Guide 

Students researched, designed, and created field guides 
for their local environment and communities with a focus on 
understanding natural and cultural systems. Each class 
conducted research on their local marine environment, with 
emphasis on a designated marine sanctuary. Individuals 
selected a species from their local marine environment/ 


TABLE II. Learning outcomes for Ecosystem Pen Pals Program. 


Short-Term 

Medium-Term 

Long-Term 

1. Increased identification skills of common 
plants and animals in local ecosystem 

2. Increased communication skills in writing 
and corresponding with peers in other 
geographic areas 

3. Increased familiarity with the local ecosystem 
and issues around ocean literacy and climate 
change 

1. Relationship building with other 
cultures/students in other geographic 
areas 

2. Proficiency in letter-writing 
communication and development of 
social skills 

3. Respect and appreciation for one's 
own traditional culture and 
environment 

4. Understanding of the connection 
between climate change and ocean 
health 

1. Support of ocean conservation and the 
expansion of marine protected areas 

2. Increased advocacy for local marine 
environment and conservation 

3. Career choices in ocean science or 
marine conservation 
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Student Skills Development Post Participation 

FIGURE 2: Results from the teacher survey evaluation of the student skills development after participation in the 
Ecosystem Pen Pals Program using Likert scale rankings (n = 4). 


nearby marine sanctuary and completed the field guide 
template (see Table IV). Various species, from marine 
mammals, fish, birds, and invertebrates to plants, were 
selected to represent their ecosystem. As a class, items were 
assembled to develop a field guide for their marine sanctuary 
ecosystem, and it was then shared with their sister school 
classroom. 

Ecosystem Suitcase 

Students created an "ecosystem suitcase" containing 
objects from the natural environment, as well as cultural 
pieces created by the students. Upon completion of the 
guide, each class developed an ecosystem suitcase by 
compiling a box of artifacts that represented their natural 
marine ecosystem and local culture. Teachers facilitated a 
discussion with the class about the items to include. Items 
represented both natural and cultural aspects of the 
marine area. Artifacts were gifted to the sister school 
along with a written packet explaining each article. The 
items included physical objects (rocks, shells, animal 
skulls, feathers), pictures, books, stories, dried or pressed 


plants, and student-made objects (cedar or kukui nut 
bracelets, bookmarks, origami paper items, etc.) (see Fig. 
1 ). 

Video Conference or Ecosystem Poster 

Students communicated through social networking 
during a culminating exchange activity at the end of the 
program. The last large-scale project was the design of a 
classroom poster that represented what the students 
learned throughout the year. Each student submitted a 
photograph or drawing that signified their local culture, 
natural environment, or sanctuary ecosystem. Pictures 
were then assembled and printed as one large poster 
collage for the sister school. A video conference with the 
sister school concluded the yearlong program. Addition¬ 
ally, students participated in the sharing of culturally 
relevant food from their sister school's region (see Fig. 1). 

Methods for Evaluation 

This pilot program was designed as a trial for future 
implementation of pen pal exchange and related cultural and 


TABLE III. Suggested time line for projects. 


Month 

Scheduled Activity 

June-August 

Selection of schools and locations for exchange 

September 

Introduction to program, teacher commitment, and planning meeting 

October 

Introduction letter-writing #1 

November 

Field guide assignment 

December 

Letter-writing #2, development of ecosystem suitcase 

January 

Ecosystem suitcase completion 

February 

Letter-writing # 3 

March 

Development of class ecosystem poster 

April 

Letter-writing # 4, ecosystem poster completion 

May 

Video Web conference 
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TABLE IV. Field guide components. 


Field Guide Component 


1. My species is (include both scientific and common names) 


2. General characteristics (what they look like) 


3. Habitat (where it is found) 


4. Diet (what they eat) 


5. Adaptations/behaviors (do they do anything special) 


6. Predators 


7. Environmental threats 


8. Interesting facts 


9. Picture (photograph/drawing of species, label important features) 


environmental activities. Evaluation was based on teacher 
and student assessment and anecdotal response to assign¬ 
ments, as well as overall project implementation. Project 
components were individually evaluated through student 
achievement and depth of assignment completion. Pen pal 
letters were reviewed by classroom teachers for improved 
communication skills, depth of thought, and adherence to 
the specified topic assigned for the writing assignment. The 
field guide and description reports of the ecosystem suitcases 
were used to provide input into how the activities enhanced 
student understanding of ecological concepts and the overall 
success of the activities. 

Upon conclusion of the pilot program, qualitative 
surveys were distributed, and interviews were conducted 
with the participating teachers ( n = 4) about the overall 
effectiveness of the program, student learning outcomes, 
and student interest in program activities. The surveys 
used a five-point semantic differential rating that assessed 
teacher perspectives on the success of the program. 
Student evaluations (n = 37) were also completed using 
a series of 15 questions designed to determine success in 
learning outcomes, preference for activities, and changes 
in perception through the same rating scale. Student 
evaluations examined level of knowledge about their own 
and their pen pal's nearby marine ecosystems and culture. 

In addition to numerical ratings, open-ended evaluation 
questions were included in both teacher and student 
surveys, to provide written feedback for further analysis. 
Open-ended survey responses on the student surveys 
aermitted exploration of the benefits the students per¬ 
ceived during the experience, which allowed for themes to 
ae generated. This method has been used by other pen pal 
arograms for feedback and student evaluations (Wilfong 
and Oberhauser, 2012). 

"I learned how to correspond with others and be nice to new 

people." 

"I liked that I made a new friend from Hawaii and learned 

about their culture." 

This is an important outcome of the program, as many 
studies have documented the benefit of student exposure to 
others in different cultures and environments (Wilfong and 
Oberhauser, 2012). 

Students most frequently reported that they learned 
about the marine species in their ecosystem, a different 
culture or environment other than their own, and how to 
take care of the environment. Participants provided positive 
comments in the open-ended evaluation questions on their 
most memorable learning experiences. One student shared, 

"l learned what being a scientist is like." 

Others emphasized more conservation-related knowl¬ 
edge: 

"l learned that it is good to keep garbage out of the water. 

"1 learned how to take care of the environment." 

The skills that had the highest improvement after 
program participation included how to write and format a 
letter, confidence in writing skills, and improved social skills 
or learned skills on how to interact with new people. These 
were rated highly on the surveys, indicated in open-ended 
questions, and observed by classroom teachers. Pen pal 
letters were reviewed by classroom teachers, who informally 
assessed improvement in communication skills as the 

RESULTS 

Ecosystem Pen Pals Results: Student Evaluation 

Through the Ecosystem Pen Pals project, students were 
able to foster positive peer role models by communicating 
with sister school students during the year. The shared 
experience of the program not only tied the classes together, 
aut the individual pen pal partners as well. Over half of the 
students reported that they wanted to continue relationships 
with their pen pals the following year. Many students 
indicated that they were pleased with making new friends 
from other places, with comments such as: 

program progressed. The most commonly mentioned 
activities that students enjoyed included writing to their 
pen pal and receiving letters, getting the ecosystem suitcase 
from the sister school, researching and writing their marine 
species for the field guide, and learning about their pen pal's 
culture and making a new friend from somewhere else in the 
world (see Fig. 3). The most frequent complaints about the 
program were in regards to the long wait time for the pen 
pal's letters, and the lack of infrastructure set up to continue 
the relationship with their new friend (i.e., pen pal) for the 
following school year. 
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field guide ecosystem letter exchanges culminating overall program 

suitcase with pen pal classroom visit 

Ecosystem Penpal Activities 


FIGURE 3: Results from the student survey evaluation following participation in the Ecosystem Pen Pals Program. 
The three classroom activities and individual letter-writing assignments were ranked using Likert scales (n — 37); the 
small confidence interval (95%) and error bars reflect the high consistency between students in the surveys. 


Ecosystem Pen Pals Results: Teacher Evaluation 

All participating teachers gave an overall favorable 
evaluation of the program and indicated that they would 
like to participate again and continue with all activities. 
Interestingly, teachers were most satisfied with the letter¬ 
writing exchanges over the class activities. Of the planned 
activities, teachers preferred the field guide, giving it the 
highest scores for overall satisfaction, offering the best 
learning opportunities, and greatest changes in student 
perception (see Fig. 2). Open-ended responses from the 
teachers indicated concerns with the intensity and time 
related to the program: 

"Perhaps only two letter exchanges are needed; it takes an 

enormous amount of class time ." 

"Having a meeting to plan events would be helpful; this 

program took a lot of class time and planning." 

The teachers found it hard to balance "required" 
curriculum and the Ecosystem Pen Pals program. This could 
be improved upon by better aligning the assignments with 
the existing curriculum and standards and allowing for 
classes to choose between the activities. 

Most importantly, all four participating teachers report¬ 
ed changes in student perceptions from participation in the 
Ecosystem Pen Pals program. The greatest change in student 
perception was in their understanding of the differences 
between local marine ecosystems and other marine ecosys¬ 
tems in the Pacific. Even though the survey demonstrated 
some change in student perception towards awareness of 
career choices in ocean science and marine conservation, 
this area was ranked lowest by participating teachers. 
Moderate to life-altering change in student perception was 
indicated for relationships with other cultures and students 
in different geographic areas, the desire to participate in 


marine conservation, and to learn more about the marine 
environment. 


PROGRAM IMPLICATIONS 

Rather than using more conventional tests and 
lectures, the Ecosystem Pen Pals program allows students 
to apply what they have learned to their lives in a unique 
way. The program hopes to attract more underrepresented 
classrooms, emphasizing student awareness of their own 
marine environments, and potentially perpetuating inter¬ 
est in marine science or conservation careers and 
management of their local resources. Through the 
Ecosystem Pen Pals program, students are introduced to 
concepts of ecological sustainability modeled through 
indigenous ways of knowing and ongoing relationships 
with their local marine ecosystems. This empathy has 
direct transference to other ecosystems in the Pacific, 
ultimately leading to a better connection to their own 
resources. Implied applications of engaging students in 
additional science-related projects such as Ecosystem Pen 
Pals could further be developed for science, technology, 
engineering and mathematics (STEM) education goals at a 
later point. By drawing on both cultural and natural 
resources, educators can incorporate traditional knowl¬ 
edge into more formal learning environments. The 
Ecosystem Pen Pals program offers this opportunity to 
students at an early age by emphasizing fundamental 
relationships among people, their local environment, and 
ancestry. 

CONCLUSIONS 

The Ecosystem Pen Pals program represents a successful 
series of activities and learning goals that emphasize both 
natural and cultural environments using local marine 
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ecosystems as an overarching connector. This program was 
originally intended as a tool to weave together indigenous 
and other underrepresented students in the Pacific, to 
engage them with culturally relevant marine science themes, 
and to encourage students to formulate interest in both 
science disciplines and their local culture. However, the 
valuable connections and lessons that are shared through 
participation in the program could be applicable to students 
elsewhere in the world. Surveys with open-ended response 
and differential rating scales on student and teacher 
perceptions provided evidence for success of the preliminary 
pen pal program. Results demonstrated increased respect 
and appreciation amongst students for their local environ¬ 
ment and culture, as well as new interest in the marine 
environment. Changes in student perceptions were evi¬ 
denced by the new connections made amongst Pacific Rim 
students from different ecosystems and cultural communi¬ 
ties, including Hawaii and the Washington coast. Programs 
such as Ecosystem Pen Pals can be replicated in other 
communities in the attempt to integrate culture, traditional 
learning systems, and western science. 

Acknowledgments 

The Ecosystem Pen Pal program could not have been 
accomplished without support from the Hawaii Institute of 
Marine Biology and the Seattle Aquarium. We also 
acknowledge the support of NOAA's Office of National 
Marine Sanctuaries, the Papahanaumokuakea Marine Na¬ 
tional Monument, NOAA National Marine Sanctuaries 
Program (NMSP) Pacific Islands Region, and COSEE Island 
Earth. Funding for the pilot program was provided by NMSP 
MOA 2005-008/6882 and Seattle Aquarium. Special thanks 
go to the organizers of Papahanaumokuakea Ahahui Alakai 
for bringing the authors of this paper together to inspire the 
program and to the anonymous reviewers for their helpful 
feedback. 


REFERENCES 

Allen, S.M. 1996. Year two of a penpal project: Connecting middle 
school and university students. Washington, DC: ERIC. 
Available at http://eric.ed.gov/?id=ED395309 (accessed 
1 November 2013). 

Barksdale, M.A., Watson, C., and Park, E.S. 2007. Pen pal letter 
exchanges: Taking first steps toward developing cultural 
understandings. The Reading Teacher 61(l):58-68. 

Bowers, C.A. 2000. Let them eat data. Athens, GA: The University 
of Georgia Press. 

Bowser, G., McLaughlin, S., and Brown, M. 2012. Engaging under¬ 
represented minorities in the sciences. In Weber, S., ed.. 
Rethinking protected areas in a changing world: Proceedings 
of the 2011 George Wright Society Biennial Conference on 
Parks, Protected Areas, and Cultural Sites. Hancock, MI: The 
George Wright Society, p. 48-53. 

Ceprano, M.L., and Sivret, P. 2007. Experiencing Cambourne's 
model through pen paling: Children and junior practitioners 
co-learning about literacy. School-University Partnerships, 2:93- 
103. 

Charron, N. 2007. I learned that there's a state called Victoria and 
he has six blue-tongued lizards! The Reading Teacher 60(8):762- 
769. 

Chinn, P.W. 2011. Developing a sense of place and an environ¬ 
mental ethic: A transformative role for Hawaiian indigenous 
science in teacher education? Iti Reyhner, J., Gilbert, W.S., and 
Lockard, L., eds.. Honoring our heritage: Culturally appropri¬ 


ate approaches to indigenous education. Flagstaff, AZ: 
Northern Arizona University, p. 75-95. 

Fitzgerald, J., and Shanahan, T. 2000. Reading and writing relations 
and their development. Educational Psychologist, 35:39-51. 

Hardiman, M., Magsamen, S., McKhann, G., and Eilber, J. 2009. 
Neuroeducation: Learning, arts, and the brain. In Rich, B., ed.. 
Findings and challenges for educators and researchers from 
the 2009 Johns Hopkins University Summit. New York, NY: 
Dana Press, p. 1-120. Available at www.dana.org/WorkArea/ 
downloadasset.aspx?id=23972 (accessed 1 November 2013). 

Kahn, P., and Kellert, S.R. 2002. Experiencing nature: Affective, 
cognitive and evaluative development in children. In Kellert, 
S.R., eds.. Children and nature. Psychological, sociocultural, 
and evolutionary investigations. Cambridge, MA: MIT Press, p. 
117-152. 

Knowlton, N., and Jackson, J. 2008. Shifting baselines, local 
impacts, and global change on coral reefs. PLoS Biology, 
6(2):e54. 

Lemkuhl, M. 2002. Pen-pal letters: The cross-curricular experience. 
The Reading Teacher, 55:720-722. 

McCaffery, R. 2012. Birds across borders: International pen pals 
correspond about ecology lessons. Science and Children, 
49(7):31. 

McMillon, G.M. 2009. Pen pals without borders: A cultural 
exchange of teaching and learning. Education and Urban 
Society, 42:119-135. 

Metcalfe, J., Riedlinger, M., and Pisarski, A. 2008. Situating science 
in the social context by cross-sectoral collaboration. In Cheng, 
D., Claessens, M., Gascoigne, T., Metcalfe, J., Schiele, B., and 
Shi, S., eds., Communicating science in social contexts. New 
York, NY: Springer, p. 181-197. 

Moutray, C.L. 1998. Do you hear me? The voices of pre-service 
teachers and third graders developing through a pen pal 
exchange. In Annual Spring Conference of the National 
Council of Teachers of English, 19-21 March 1998. Albuquer¬ 
que, NM: ERIC. Available at http://eric.ed.gov/?id=ED426407 
(accessed 1 November 2013). 

Norton-Meier, L., Drake, C., and Tidwell, M. 2009. Writing a 
mathematics community: A pen pal inquiry project. Language 
Arts, 86(4):245-256. 

Pacific American Foundation. 2008. Aloha aina curriculum. 
Available at www.thepaf.org/aa/ (accessed 20 November 
2012 ). 

Papahanaumokuakea Marine National Monument. 2008. Navigat- 
ing change curriculum. Available at www. 
papahanaumokuakea.gov/education/nav_change.html (ac¬ 
cessed 20 November 2012). 

Rankin, J. 1992. Connecting literacy learners: A pen pal project. The 
Reading Teacher, 46(3):204-214. 

Reimer, T., and Reimer, F. 2012. Developing 21st century skills: 
Electronic pen pals and blogging in the Spanish classroom. In 
Resta, P., ed.. Proceedings of Society for Information 
Technology & Teacher Education International Conference 
2012. Chesapeake, VA: AACE, p. 3746-3753. 

Shandomo, H.M. 2009. Getting to know you: Cross-cultural pen 
pals expand children's world view. Childhood Education, 
85 (3):154-159. 

Shulman, S., Seiffge-Krenke, I., and Dimitrovsky, L. 1994. The 
functions of pen pals for adolescents. Journal of Psychology, 
128:89-100. 

Teale, W.H., and Gambrell, L.B. 2007. Raising urban students' 
literacy achievement by engaging in authentic, challenging 
work. The Reading Teacher, 60(8):728-739. 

Thomashow, M. 1995. Ecological identity: Becoming a reflective 
environmentalist. Cambridge, MA: MIT Press. 

Townsend, M., and Weerasuriya, R. 2010. Beyond blue to green: 
The benefits of contact with nature for mental health and well¬ 
being. Melbourne, Australia: Deakin University, Beyond Blue 
Limited. 


48 C. S. Wiener and K. Matsumoto 


J. Geosci. Educ. 62, 41-48 (2014) 


Wilfong, L.G., and Oberhauser, C. 2012. A pen pal project connects 
preservice teachers and urban youth. Middle School Journal, 
43(5):40—50. 

Williams, J.S. 1997. From the mountains to the sea: Early Hawaiian 
life. Honolulu, HI: Kamehameha School Press. 

Winn, S. 1998. Pen pal journals. TESOL Journal, 7(5):72-73. 

APPENDIX A. Ecosystem Pen Pals Project 
Components. 

Letter-Writing Exchanges 

In conjunction with each of the three projects listed below, 
students write to an assigned pen pal throughout the school 
year. Each student is given an ecosystem pen pal from the 
selected sister school to whom to write four letters or 
postcards while each project component is completed. 

• Letter-writing #1: Students introduce themselves, tell 
their pen pal about who they are, where they come 
from, what activities they like, their favorite thing to 
do outside, and a bit about their cultural background. 

• Letter-writing #2: Students write about their local 
ecosystem and nearby national marine sanctuary. 
They also include information about the natural and 
cultural aspects that make their communities unique. 

• Letter-writing #3: Students write about the concerns 
they have regarding the ocean, how they feel about 
climate change, how climate change may affect their 
ecosystem, and what steps they are taking to protect 
the ocean. 

• Letter-writing #4: Students share what they learn 
about their pen pal's ecosystem and how it is similar/ 
different to their own. Students are encouraged to 
thank their pen pal for sharing their knowledge and 
provide contact information if they would like to 
continue to stay in touch. 

Field Guide 

Students research, design, and create field guides for their 
local environment and communities with a focus on 
understanding natural and cultural systems. Each class 
conducts research on their local marine environment, with 
emphasis on their designated marine sanctuary. Each 
student selects a species from their local marine environ¬ 
ment/nearby national marine sanctuary and completes the 
field guide template (see Table IV). Students research their 
selected species and provide a drawing or picture and 


description of behaviors, adaptations, and threats. A variety 
of species are selected to represent the ecosystem. As a class, 
items are assembled to develop a field guide for their marine 
sanctuary ecosystem, and it is shared with the sister school 
classroom. 

Ecosystem Suitcase 

Students create an "ecosystem suitcase" containing objects 
from the natural environment, as well as cultural pieces 
selected by the students. Upon completion of the guide, each 
class develops an ecosystem suitcase by compiling a box of 
artifacts that represent their natural marine ecosystem and 
local culture. Teachers facilitate a discussion with the class 
about the items to include. Items should represent both 
natural and cultural aspects of the marine area. Artifact 
selection needs to consider the potential hazards during 
transportation; therefore, no live specimens, seeds, or plants 
can be included; this also provides an excellent opportunity 
to discuss invasive species. Once a list of items is selected, 
students break into groups and are tasked with collecting 
one of the items in the suitcase. Each group writes a 
paragraph about the object included. Artifacts are gifted to 
the sister school along with a written packet explaining each 
item. Some examples of items include physical objects 
(rocks, shells, animal skulls, feathers), pictures, books, 
stories, dried or pressed plants, and student-made objects 
(cedar or kukui nut bracelets, bookmarks, origami paper 
items, etc.) (see Fig. 1). 

Video Conference or Ecosystem Poster 

Students communicate through social networking during 
this culminating exchange activity at the end of the program. 
The last large-scale project is the design of a classroom 
poster that represents what the students learned throughout 
the year. Each student submits a photograph or drawing that 
represents their local culture, natural environment, or 
sanctuary ecosystem. Pictures are then assembled and 
printed as one large poster collage for the sister school; 
each student can also receive a smaller copy of the poster to 
take home. Video conferencing with the sister school is 
recommended so that the students can explain their posters. 
Sharing of culturally relevant food at the end of the program 
is also suggested (see Fig. 1). 


